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1 Quick Start Summary 
The LANCE MODIS NRT global flood product (MCDWD) replaces the άƭŜƎŀŎȅέ ŦƭƻƻŘ ǇǊƻŘǳŎǘ (MWP), 
which was generated from 2012 through April 2022.  The flood product was initially developed as an 
applications product, and so there is no associated science product (unlike most LANCE products). 

Product Access 
The product is identified with a άlongnameέ:  άMODIS Aqua+Terra Global Flood Product L3 NRT 250mέ; 

άshortnameέ: MCDWD_L3_NRT; and DOI: 10.5067/MODIS/MCDWD_L3_NRT.061.  

Homepage:  https:// www.earthdata.nasa.gov/global-flood-product 

The product can be downloaded from the LANCE NRT servers: 

https://nrt3.modaps.eosdis.nasa.gov (preferred/primary server), or  

https://nrt4.modaps.eosdis.nasa.gov (backup server) 

by navigating on those sites to:  

NRT Data Ą allData Ą 61 Ą MCDWD_L3_NRT 

Or, directly in a browser: https://nrt3.modaps.eosdis.nasa.gov/archive/allData/61/MCDWD_L3_NRT  

Note you will need a (free) EARTHDATA account for access. Register at: https://urs.earthdata.nasa.gov. 

GeoTIFF files of the four individual flood layers in each HDF file are also available. These have shortname 

MCDWD_L3_<FloodComposite>_NRT, where <FloodComposite> is one of: F1, F1C, F2, or F3 (for the 1-

day, 1-day with cloud shadow screening, 2-day, and 3-day products). These are available in their own 

directories on the NRT servers: NRT Data Ą allData Ą 61 Ą MCDWD_L3_F1_NRT, etc.   

The GeoTIFF product DOIs are:  

1-day: 10.5067/MODIS/MCDWD_L3_F1_NRT.061 

1-day with cloud-shadow screening: 10.5067/MODIS/MCDWD_L3_F1C_NRT.061 

2-day: 10.5067/MODIS/MCDWD_L3_F2_NRT.061 

3-day: 10.5067/MODIS/MCDWD_L3_F3_NRT.061 

Instructions for automating bulk downloads can be found here: 

https://nrt3.modaps.eosdis.nasa.gov/help/downloads 

The nrt download sites are updated in near real-time as each incoming swath granule triggers product 

generation. 

An API is available to query available files on the nrt systems. For example, the following URL will return 

a json-format listing of all files available for 2022-362 (day of year): 

https://nrt3.modaps.eosdis.nasa.gov/api/v2/content/details?products=MCDWD_L3_NRT&archiveSets=

61&temporalRanges=2022-362 

The user can then interrogate this json listing for specific tiles of interest, and can review production 

time stamps to compare against previous queries, to determine (for example) if a file has been updated 

with new data. 

The product is also viewable in Worldview: https://worldview.earthdata.nasa.gov ōȅ ŎƭƛŎƪƛƴƎ ƻƴ ά!ŘŘ 

[ŀȅŜǊέ and ǎŜƭŜŎǘƛƴƎ ǘƘŜ άCƭƻƻŘέ ƛǘŜƳ ƛƴ the Floods category.  The following link references Worldview 

with the flood layers already added: https://go.nasa.gov/3OiKtYB. 

https://earthdata.nasa.gov/earth-observation-data/near-real-time/mcdwd-nrt
https://www.earthdata.nasa.gov/global-flood-product
https://nrt3.modaps.eosdis.nasa.gov/
https://nrt4.modaps.eosdis.nasa.gov/
https://nrt3.modaps.eosdis.nasa.gov/archive/allData/61/MCDWD_L3_NRT
https://urs.earthdata.nasa.gov/
https://earthdata.nasa.gov/earth-observation-data/near-real-time/mcdwd-nrt
https://earthdata.nasa.gov/earth-observation-data/near-real-time/mcdwd-nrt
https://earthdata.nasa.gov/earth-observation-data/near-real-time/mcdwd-nrt
https://earthdata.nasa.gov/earth-observation-data/near-real-time/mcdwd-nrt
https://nrt3.modaps.eosdis.nasa.gov/help/downloads
https://nrt3.modaps.eosdis.nasa.gov/api/v2/content/details?products=MCDWD_L3_NRT&archiveSets=61&temporalRanges=2022-362
https://nrt3.modaps.eosdis.nasa.gov/api/v2/content/details?products=MCDWD_L3_NRT&archiveSets=61&temporalRanges=2022-362
https://worldview.earthdata.nasa.gov/
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Product Format 
The product is distributed in 10x10° tiles (Figure 1), in a lat/lon (geographic) projection, in HDF files. The 

tiles are 4800 x 4800 pixels, with pixel size of 0.0020833 degrees (~232 m at the equator). Each file 

contains four flood composites (1-Day, 1-Day CS, 2-Day, and 3-Day; see below), and other ancillary 

layers (Table 6). An example product file name is MCDWD_L3_NRT.A2021046.h30v12.061.hdf, 

indicating date in YYYYDOY (year day-of-year) format, and tile h-v in MODIS lat/lon tile grid (different 

from the MODIS sinusoidal tiling grid, which also uses h-v indexing). 

Separate GeoTIFF files are also available for each of the four flood composites. An example GeoTIFF 

filename for a 2-day product is: MCDWD_F2_L3_NRT.A2021046.h30v12.061.tif 

The data values in the flood product are provided in Table 7, on page 22. Note these differ from those in 

the legacy product (see section 8 below for additional details). 

Product Use and the 1, 2, and 3-Day Composites 
Detecting flood water with MODIS 250m imagery is relatively straightforward. Unfortunately, cloud and 

terrain shadows will often also be detected as water because they are spectrally similar in the MODIS 

bands available at 250 m. By accumulating water detections from several satellite observations, many 

false-positives can be removed because cloud shadows generally do not recur in the same locations on 

subsequent observations.  

Because the location of flood water is not well known in advance, and because clouds are spatially 

variable, it is impossible to predict (and thus only generate) the best composite product for a given date 

or potential flood event. Instead, several composites are pre-generated: 1-Day, 2-Day, and 3-Day. These 

require 1, 2, and 3 water detections, respectively, to mark a pixel as water. In the 1-Day case, this means 

that cloud-shadow false-positives will contaminate the product if cloud shadows are present. But if no 

clouds are present, it will provide a more up-to-date view of current flood extent.  It is incumbent on the 

user to make these decisions, which may vary over a region of interest. Furthermore, we have applied a 

useful-but-not-perfect cloud shadow mask on an additional version of the 1-Day product (1-Day CS) to 

remove many (but not all) cloud shadow issues, although at times it can also remove real water.  

The product Use Notes and FAQs in section 9 on page 30 provide more detailed guidance and users are 

advised to review this material. 

Support 
Contact Earthdata Support for product support: https://www.earthdata.nasa.gov/contact  

A low-volume distribution-only mailing list is also maintained for flood product announcements.  

To subscribe: Send an e-mail to floodmap-join@lists.nasa.gov (no subject or body text is required).  

To unsubscribe: Send an e-mail to floodmap-leave@lists.nasa.gov (no subject or body text is required). 

https://www.earthdata.nasa.gov/contact
mailto:floodmap-join@lists.nasa.gov
mailto:floodmap-leave@lists.nasa.gov
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Figure 1: Flood product     
10 x 10° tile scheme.  

LANCE MCDWD product 
uses the MODIS lat/lon 
grid h-v tile naming 
convention, shown in top 
of each tile (e.g., h09v05 
for SE USA). The legacy 
ǇǊƻŘǳŎǘΩǎ ǘƛƭŜ ƴŀƳƛƴƎ 
convention is the lower 
text in each tile (e.g., 
090W040N for SE USA, 
indicating upper-left 
coordinate of the tile). 

Tiles shown are those 
currently in production. 
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2 Introduction 
This User Guide provides the most current information about the Collection 61 Terra and Aqua 

Moderate Resolution Imaging Spectroradiometer (MODIS) NRT Global Flood Product. It is intended to 

provide the end user with practical information regarding the use of the product as well as: a summary 

of the flood map algorithm; product evaluation; product format; product access; planned 

improvements; differences with the legacy product; use notes and FAQs; and future release plans.   

2.1 Background 
b!{!Ωǎ Near Real-Time (NRT) Global Flood Mapping Project was developed through a partnership 

between the Dartmouth Flood Observatory (since relocated to the University of Colorado, Boulder; 

https://floodobservatory.colorado.edu ) and a ǘŜŀƳ ŀǘ b!{!Ωǎ DƻŘŘŀǊŘ {ǇŀŎŜ CƭƛƎƘǘ /ŜƴǘŜǊ ǿƛǘƘ ŦǳƴŘǎ 

ǇǊƻǾƛŘŜŘ ōȅ b!{!Ωǎ !ǇǇƭƛŜŘ {ŎƛŜƴŎŜǎ ǇǊƻƎǊŀƳ (Policelli et al. 2017). The production of daily global flood 

maps with that system started in late 2011 and concluded at the end of April 2022.   

For the purposes of this document this original system is referred to as ǘƘŜ άƭŜƎŀŎȅέ ŦƭƻƻŘ ƳŀǇǇƛƴƎ 

system and product. Its core data product was the MWP (MODIS Water Product). Although it used 

custom inputs from LANCE (Land, Atmosphere Near real-time Capability for EOS: 

http://earthdata.nasa.gov/lance), the production system was otherwise separate and PI-maintained. 

The new LANCE MCDWD flood product is generated entirely within MODAPS (MODIS Adaptive 

Processing System: the production system within EOSDIS (Earth Observing System Data and Information 

System)), and thus production is substantially more robust.  (MCDWD: άa/5έ ƛǎ ǘƘŜ ŎƻƴǾŜƴǘƛƻƴ ŦƻǊ 

products derived from both Terra and Aqua MODIS imagery; WD for Water Detection; see other details 

in section 6.1). The new product is referred to in this document as the LANCE or the MCDWD product. 

Over its decade of existence, the legacy product has proven itself to be useful for detecting many types 

of large-scale flooding, even though it is based on optical data, and thus cannot inherently observe 

water on the ground under cloud cover. Nevertheless, for many events cloud cover is not complete, or 

may shift over a period of a day or a few days, revealing flood water below. One of its advantages is that 

the data used to generate the product ς MODIS imagery ς are available with near global coverage twice 

a day (the MODIS instrument being onboard two different satellites: Terra (morning overpass) and Aqua 

(afternoon)). Thus, there is no need to rapidly program a specific acquisition to capture an event (e.g., as 

necessary for many commercial sensors), or wait for a defined and fixed revisit period (Landsat and 

similar sensors). The MODIS data are well calibrated and available twice daily, without the user needing 

knowledge of precisely where the flood may be occurring and thus where to target imagery acquisition. 

That said, clouds are problematic in many areas, and create obstacles for this productτby obscuring the 

ground, and also by casting shadows, which may be detected as water (being spectrally very similar to 

water, in the wavelength bands available).  Much of the complexity of this product, and of its use, 

derives from the need to address these cloud-related issues.  

Users of the legacy product have included the World Food Programme, FEMA (Federal Emergency 

Management Agency), UN OCHA (Office for the Coordination of Humanitarian Affairs), MapAction, 

GeoSur, UNOSAT (UN Operational Satellite Applications Program), several large reinsurance companies, 

and a number of academic researchers. Section 9.2 shows some usage examples. 

Unlike most LANCE products, the flood product was not derived from an existing MODIS science 

product; it was instead originally developed as an applications product by an early user of the MODIS 

http://earthdata.nasa.gov/lance
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Rapid Response imagery (Bob Brakenridge), who developed methods to map floods from rapid response 

images. Thus, there is no separately developed science product or supporting documentation. 

2.2 LANCE product 
In 2017, NASA Applied Sciences supported the transition of the legacy flood product to LANCE with 

additional support provided by ESDIS (NASA Earth Science and Data Information System Project) and 

LANCE MODIS. LANCE ƛǎ ǇŀǊǘ ƻŦ b!{!Ωǎ 9ŀǊǘƘ hōǎŜǊǾƛƴƎ {ȅǎǘŜƳ 5ŀǘŀ ŀƴŘ LƴŦƻǊƳŀǘƛƻƴ {ȅǎǘŜƳ ό9h{5L{ύ 

and distributes NRT data and image products from 11 satellite-borne instruments, within three hours of 

data acquisition. 

The primary goal of transitioning the legacy flood product to LANCE was to ensure reliable long-term 

production.  The transition required a complete rewrite of the code to conform to the EOSDIS MODAPS  

environment. We took advantage of this recoding opportunity to optimize the algorithmic workflow.  

The product is distributed through the LANCE webpages (section 6) and imagery are available via NASAΩǎ 

Global Imagery Browse Services (GIBS) (https://earthdata.nasa.gov/eosdis/science-system-

description/eosdis-components/gibs) and Worldview (https://worldview.earthdata.nasa.gov).  

The product has been rolling out in stages: the beta release (see release details in section 10) replicates 

the legacy product (section 4 provides a comparison). This will allow users to transition to the new file 

format, download sites, and product browse sites without major changes in the data product itself.  

After a more detailed evaluation and comparison between the legacy and LANCE flood products, the 

beta release (with any needed adjustments) will be finalized.  Then, a series of improvements are 

planned and will be the basis of subsequent post-beta releases. 

3 Algorithm 

3.1 Overall approach 
Flood product generation consists of three key steps:  

1. Water detection algorithm applied to each MODIS observation (incoming swath granules). 

2. Compositing of water detections, over time, to reduce errors and more rigorously identify water 

(including terrain and cloud shadow masking). 

3. Differentiating flood from expected surface water.  

The compositing step is necessary because false-positives (from cloud or terrain shadows) can otherwise 

substantially contaminate the products.  The flood products are generated with three compositing 

periods (1-day, 2-day, and 3-day), which indicates the number of days of data that are used for a given 

product: a 3-day product will incorporate data from the product date, as well as the two previous days.   

The requirements of the user (including latency requirements, and tolerance for false-positives and/or 

false-negatives), and the cloudiness during a given event will determine which product composites to 

use.  This unfortunately does place a burden on the user to determine which product provides the best 

information for a particular event.  With the product available in the Worldview web application, users 

can more easily compare and evaluate the different options. 

3.2 Water detection algorithm 
The water detection algorithm relies principally on a band ratio of MODIS bands 1 (red) and 2 (near 

infra-red), but also incorporates some single-band thresholding (including on band 7, a shortwave infra-

https://earthdata.nasa.gov/eosdis/science-system-description/eosdis-components/gibs
https://earthdata.nasa.gov/eosdis/science-system-description/eosdis-components/gibs
https://worldview.earthdata.nasa.gov/
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red band) to eliminate outside cases of false water detection.  Input data is from the MOD09 (Surface 

Reflectance) product (MOD09.NRT.061:  http://doi.org/10.5067/MODIS/MOD09.NRT.061), in which 

bands 1 and 2 are provided at 250 m resolution, and band 7 at 500 m (it is pan sharpened to 250 m to 

match bands 1 and 2).  The water detection algorithm is as follows: 

-ÁÒË ÐÉØÅÌ ÁÓ ×ÁÔÅÒ )&ȡ    
ὄὥὲὨς ὃ

ὄὥὲὨρ ὄ
ὅ    !.$    ὄὥὲὨρ Ὀ    !.$    ὄὥὲὨχ Ὁ 

The constants A, B, C, D, and E are those used in the legacy product, which were determined empirically 

by DFO. They are provided in Table 1.  If bands 1 or 2 contain saturated or other bad data or NODATA 

values, the pixel is marked as NODATA. If only band 7 contains bad values or NODATA, the rest of the 

computation is completed (with the Band 7 threshold component ignored). 

Table 1: Water detection 
algorithm constants. Note 
A, B, D, and E assume input 
reflectance is scaled by 
10000 (standard MOD09 
product scaling). 

 

 

 

3.3 Time compositing 
Because cloud and terrain shadows are often detected as water by the water detection algorithm, 

multiple water observations are generally required to mark a pixel as water. The assumption is that 

cloud shadows move over time, so will usually not recur in the same place within days, and thus this 

requirement eliminates many cloud shadow false-positives. It has significantly less impact on terrain 

shadows. The disadvantage is that in order to sum multiple observations, the compositing window 

needs to be expanded over time; a robust product typically cannot be created from a single observation, 

unless it happens to be cloud-free. The optimal composite for a given event and location thus depends 

on the cloudiness of the available MODIS imagery on the dates of interest.   

Several different time composites are generated to provide different options to the user: 1-Day, 1-Day 

CS (with cloud shadow masking applied; see section 3.4.3), 2-Day, and 3-Day. Currently, the 1, 2, and 3 

day products require a total of 1, 2, or 3 water observations, respectively, to mark a pixel as water (Table 

2).  Note these thresholds may change as the product is optimized in future releases (see section 7.1).  

The composites are generated by summing valid water detections over the period of the composite 

from all available observations, and then comparing this sum to the threshold. For the 1-day, the 

composite period is the current day: all available Terra and Aqua swaths over a pixel on that day are 

included. For the 2-day, the composite period is the current day plus the previous day; for the 3-day 

product, the composite period is the current day plus the two preceding days. Note for the 1-day 

product, only requiring 1 water observation results in no removal of cloud-shadow false-positives via 

compositing, and thus can contain substantial false positives, unless the area of interest is cloud-free. 

Constant Value 

A 13.5 

B 1081.1 

C 0.7 

D 2027 

E 675.7 

http://doi.org/10.5067/MODIS/MOD09.NRT.061
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Table 2: Water observation 
thresholds for different products. 
*Note that the number of 
observations will depend on 
latitude: at equatorial latitudes, 
swath gaps occur and either the 
Terra or the Aqua observation may not be available for a given location on a given day; thus the available 
observations may be lower by one. Conversely, at higher latitudes, where swaths increasingly overlap, multiple 
observations may be available per sensor, per day, potentially providing more opportunities to see under clouds as 
they move, but also more opportunities to pick up cloud-shadow false-positives. 

3.4 Terrain and Cloud Shadow Masking 
To help reduce shadow false-positives, various masks are applied during the compositing step: terrain 

shadow, HAND (Height Above Nearest Drainage), and cloud-shadow.  Terrain shadow and cloud shadow 

masks are applied to the per-observation water detection results, before compositing: if water is 

detected in a pixel via the water detection algorithm, but this pixel is also marked in either of these 

masks, that water detection is removed before compositing proceeds. At present, the cloud shadow 

masks is only applied to the 1-Day CS product.  The HAND mask is applied to the final composited result, 

removing any marked water or flood pixels. 

3.4.1 Terrain shadow masks 
For terrain shadows, a set of precomputed terrain shadow masks are applied to each tile. These were 

originally generated for the legacy product at a monthly time-step, on the 22nd of the month, using the 

ASTER global digital elevation model (DEM) (https://asterweb.jpl.nasa.gov/gdem.asp), version 2 

(NASA/METI/AIST/Japan Spacesystems and U.S./Japan ASTER Science Team 2009), and computed at 

nominal times of 10:30 AM and 1:30 PM (to be applied to Terra and Aqua observations, respectively).  

For a given date, the most liberal monthly mask is applied:  that closer in date to the winter solstice, and 

thus projecting more shadow.  In the legacy product, these masks were estimated to remove between 

75-90% of terrain shadow false-positives in the 2-Day product: they are very helpful, but substantial 

false-positives may still remain.  Thus an additional terrain mask, the HAND mask, is also applied to 

further minimize this issue. 

3.4.2 HAND mask 
The HAND (Height Above Nearest Drainage (Nobre et al. 2011)) model provides a terrain-based metric 

of local drainage potential that we use to help remove most remaining terrain shadow false positives, as 

well as many cloud shadow false-positives occurring in mountainous terrain.  It serves to mask out water 

detections from areas that are physically unlikely to flood (at the scales visible with 250m optical 

imagery) because there is sufficient nearby drainage potential to carry away flood waters.   

The HAND model assigns a height to each pixel indicating the vertical distance to thŀǘ ǇƛȄŜƭΩǎ nearest 

drainage channel.  These channels, and the heights, are generated from a DEM; the algorithm defines 

drainage channels using an upstream area parameter.  Based on empirical experimentation, we chose 

an upstream area of approximately 48 km2 (6000 pixels of the 90-m DEM). The resulting HAND layer is 

resampled to the flood product grid (0.002083 degrees), and then a 30 m threshold applied to create a 

binary mask. This 30 m threshold was also empirically determined.  Next, we apply a series of 

morphological operators (dilation and erosion) to clean-up the raw mask (removing small islands, voids, 

and pixelated noisiness that occurs around the edges of the threshold).  Finally, we modified the 

resulting mask by removing known water bodies from our reference water dataset (MOD44W), after 

Product Total Required Water 
Observations (Terra or Aqua) 

Available Observations* 
(Terra and Aqua) 

1-Day 1 2+ 

2-Day 2 4+ 

3-Day 3 6+ 

https://asterweb.jpl.nasa.gov/gdem.asp
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dilating that layer by 1 pixel. This helped ensure water was reportable, if detected, in known water 

bodies, and that small-scale flooding would be detectible immediately adjacent to these water bodies.  

This was typically only important when the HAND mask contained inaccuracies due to errors or changes 

in the DEM, and for endorheic lakes and terminal basins elevated significantly above nearby drainages. 

When applied to the product flood layers, all pixels under the HAND mask are reassigned a value of 255 

(NODATA), signaling to the user that a mask has been applied in such areas and water will not be 

reported. 

We used the global Copernicus 90 m DEM όάD[h-флέΤ European Space Agency, Sinergise 2021) to 

generate HAND.  GLO-90 is based on WorldDEM (itself from TanDEM-X data), filled with other datasets 

in problematic areas.  We utilized the 3 arc second version distributed by OpenTopography in AWS.  We 

chose GLO-90 over SRTM-based DEMs because it is based on more recent observations (2011-2015), 

and thus is more accurate where new reservoirs and other changes have modified topography, 

impacting HAND.  PCRaster tools (version 4.3.3; Karssenberg et al. 2010) were used to generate HAND.  

Figure 2 shows a global overview view of the HAND mask. Figure 3 shows the mask in detail in an area in 

Mississippi, and in comparison to FEMA flood hazard zones.  Figure 4 shows an example of the impact of 

the mask on the products in a mountainous area.  This demonstrates that although multi-day 

compositing is quite effective at reducing false-positives (vs the 1-day product), a substantial number 

still do get through, which are almost entirely eliminated by the HAND mask.  

Caveats with HAND:  

¶ Application of the mask dramatically reduces terrain and cloud-shadow false positives, but it will 

not entirely remove such false-positives; false positives falling outside the HAND mask are left in 

place.  In mountainous areas, this can have the practical impact of making masked cloud-

shadow false-positives look more realistic, even if greatly reduced in overall extent, by confining 

them to drainage channels where flooding could potentially occur. 

¶ The HAND mask will be inaccurate when the source Copernicus GLO-90 DEM is in error, or does 

not reflect recent changes (for example, due to construction of dams and water control 

structures). New reservoirs may now exist in HAND-masked areas, and thus both detected 

surface water and adjacent potential flooding will be removed, if under the mask. We do plan to 

update our reference water, which will resolve many such issues (see section 7.3 below). 

¶ Using a ~48 km2 upstream area to define drainages can result in masking of small endorheic and 

ephemeral lakes, because their upstream drainage area may exist but be too small to define a 

drainage for HAND.  Using smaller upstream areas results in too many drainages being defined 

in mountainous areas where the product will not be able to detect significant flooding due to its 

spatial resolution.  The ~48 km2 value (6000 DEM pixels) provide a good balance. 

If these constraints are undesirable, a non-masked product can be reconstructed using the layers in the 

product HDF file, by recomputing the composites (see section 5.2.1 below).  
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Figure 2: Global overview of HAND mask (with product tile grid). For display at this scale, mask pixels are 
aggregated and appear to cover areas more completely than they do; inset provides higher detail for one tile. 

 
Figure 3: HAND mask in detail, Yazoo City / Jackson Mississippi area, with FEMA flood zones in cyan for comparison. 
Original unsmoothed HAND mask shown in lighter gray. Note small flood zone streams are masked by HAND 
(center of figure), but flooding in such small scale streams would not be detectible with 250 m MODIS imagery.  
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Figure 4: Example of impact of HAND on 1 and 2-day products, in the Alps south of Lake Geneva (tile h18v04; date 
11 Nov 2022). Yellow indicates false-positives removed by the HAND mask. Note small areas of likely false-positives 
are retained (red pixels), but far less than without the HAND mask. 

 

3.4.3 Cloud shadow masks 
To help identify and eliminate cloud-shadow false positives, water detections are masked using the 

άŎƭƻǳŘ ǎƘŀŘƻǿέ flag from the MOD09 (Surface Reflectance) State QA layer (see table 13 in the MOD09 

User Guide (https://lpdaac.usgs.gov/documents/925/MOD09_User_Guide_V61.pdf) in the 1-Day CS 

product.  This cloud shadow mask is interpolated from 1 km to 250 m to match the resolution of the 

flood product. Unfortunately, detecting clouds, and especially their shadows, is difficult, and although 

this mask does a reasonable job much of the time, it can also miss areas of cloud shadow, or mask out 

real water, not under cloud shadow.  Thus, this mask is only applied to the 1-day product, which suffers 

most from cloud shadow false-positives, and a 1-day product without it is also provided, resulting in two 

1-day products: ά1-Dayέ (no cloud shadow mask); and ά1-Day CSέ(with Cloud Shadow mask). A user who 

is concerned about potential cloud-shadow false-positives in a 1-day product should review both, and 

do so in conjunction with viewing the reflectance imagery at the site of interest (as can easily be done in 

in the Worldview web application), to determine the best product for their needs. 

3.4.4 Insufficient data 
A flag value of 255 in the product indicates pixels with insufficient surface observations to be able to 

mark the pixel as water; in other words, the observation thresholds in Table 2 cannot be met due to an 

excess of bad data, missing data (e.g., swath gaps), or cloudy data. All pixels falling under the HAND 

mask will also be assigned 255.  These pixels will then not be marked as water (or flood). άLƴǎǳŦŦƛŎƛŜƴǘ 

Řŀǘŀέ is used to describe these pixels ƛƴǎǘŜŀŘ ƻŦ άbƻ 5ŀǘŀέ ōŜŎŀǳǎŜ ǘƘŜǊŜ Ƴŀȅ ǿŜƭƭ ōŜ ǎƻƳŜ ǾŀƭƛŘ data 

(including water observations), but there are insufficient such observations to meet the compositing 

threshold and thus for such a pixel to be marked as water.  ¢ƘŜǎŜ άƛƴǎǳŦŦƛŎƛŜƴǘ Řŀǘŀέ areas might be 

false-negatives, or they may be true negatives: we cannot say with the data available. 

To identify pixels with insufficient data due to cloud cover, we use ǘƘŜ άŎƭƻǳŘ ǎǘŀǘŜέ flag from the 

MOD09 State QA layer, which reports pixels as eitherΥ ŎƭŜŀǊΣ ŎƭƻǳŘȅΣ ƳƛȄŜŘΣ ƻǊ άƴƻǘ ǎŜǘέΦ  Pixels are 

https://lpdaac.usgs.gov/documents/925/MOD09_User_Guide_V61.pdf





















































